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T 3 ( 1, 2, 3)
3 $t$ $f$ (t)




W4, $i=1,2$, $3$ $W_{1}>>W_{2}>W_{3}$ $m,$ $n$ 1
2 2 3
( 3)
$r_{1}.,i$ =1,2 1 2
2 3 1 h: $i$ $(i=1,2,3)$
$p$ 3
0\leq hl\leq h2\leq h, $\{k_{1}, k_{2}, \ldots, k_{m}\}$ $k_{1}<k_{2}<\ldots<$ km 2, 3, $\ldots,n$
$\mathrm{x}=$ {$k1,$ $k_{2},$ $\ldots,$ $k$m}
0 $0\leq h_{1}\leq h_{2}\leq h_{3}$ 1 2







$k_{j}\overline{T},$ $j$ =1, $\cdot$ .. , $m$ 2 $[0, T]$
1 1 H 1 $I_{1}(t)$
$I_{1}(t)=\{$
$W_{1}$ , $0\leq t<k_{1}\overline{T}$
$W_{1}-F((k$. $-1)\overline{T})$ , $k_{1}.\overline{T}\leq t<h_{+1}.\overline{T},$ $i=1,$ $\cdots$ , $m-1$




$[0, T]$ 1 $I_{1}^{+}$
$I_{1}^{+}$ $=$ $\int_{0}^{k_{1}\overline{T}}W_{1}dt+\sum_{\dot{l}=1}^{m-1}\int_{k.\Phi}^{k_{\dagger 1}\overline{T}}.\cdot.\{W_{1}-F((k:-1)\overline{T})\}dt+\int_{k_{m}T}^{T}\{W_{1}-F((k_{m}-1)\overline{T})\}dt$
$=$ $W_{1}T- \overline{T}.\sum_{1=1}^{m-1}(k:+1-k:)F((k:-1)\overline{T})-(T-k_{m}\overline{T})F((k_{m}-1)\overline{T})$ (3)
2 $W_{2}$ 2
$i\overline{T},$ $i$ =1, .. ., $n$ 3
$k_{\mathrm{j}}\overline{T},$ $j$ =1, . .. , $m$ 1 $\vee W_{2}$
2 $I_{2}(t)$
$I_{2}(t)=\{$
$W_{2}-F(i\overline{T})$ , $i\overline{T}\leq t<(i+1)\overline{T}$ , $i=\mathrm{C},$ $1,2,$ $\cdots$ , $k_{1}-1$
$W_{2}-$ F((kj-1 $+0\overline{T}$ ) $+$ F((kj-1)$\overline{T}$), $(k_{j}-1+l)\overline{T}\leq t<(k_{j}-\mathrm{T}^{1_{-}}l)\overline{T}$,
$l=1,2,$ $\cdots,$ $k_{j+1}-k_{j}$ , $j=1,$ $\cdots,$ $m-1$
$W_{2}-F(i\overline{T})+F((km-1)\overline{T})$ , $i\overline{T}\leq t<(i+1)\overline{T}$ , $i=k_{m},$ $\cdot\cdot$ . , $n-1$
$W_{2}-$ F(nT) $+$ F((\sim -1)T), $n\overline{T}\leq t\leq T$
(4)
$F((k_{1}-1)\overline{T})\leq W_{2}$ ,
$F((kj+1-1)\overline{T})-F((k_{\mathrm{j}}-1)\overline{T})\leq W_{2}$, $j=1,$ $\cdots$ , $m-1$ , (5)
$F(n\overline{T})-F((k_{m}-1)\overline{T})\leq W_{2}$
$[0, T]$ 2 $I_{2}^{+}$
$I_{2}^{+}$ $=$ $. \cdot\sum_{=0}^{k_{1}-1}\int_{\Phi}^{(\dot{l}+1)T}.\cdot\{W_{2}-F(i\overline{T})\}d$t
$+ \sum_{j=1}^{m-1}\sum_{t=1}^{k_{\dot{g}+1}-k_{\mathrm{j}}}\int_{(k_{j}-1+\mathrm{t})\Phi}^{(k_{\mathrm{j}}+l)\Phi}\{W_{2}-F((k_{\mathrm{j}}-1+l)\overline{T})+F((k_{j}-1)\overline{T})\}dt$
$+. \sum_{1=k_{m}}^{n-1}f\int_{f}^{1\cdot+1)\Phi}.\cdot.\{W_{2}-F(i\overline{T})+F((k_{m}-1)\overline{T})\}dt+\int_{n\Phi}^{T}\{W_{2}-F(n\overline{T})+F((k_{m}-1)T-)\}$
$=$ $W_{2}T+ \overline{T}\sum_{j=1}^{m-1}(kj+1-kj)F$. $((kj-1)\overline{T})+(T-k_{m}\overline{T})F((k_{m}-1)\overline{T})$
$- \overline{T}\sum_{\dot{\mathrm{a}}=1}^{n-1}F(i\overline{T})-(T-n\overline{T})F(n\overline{T.})$ (6)
3 $W_{3}$ 3




$W_{3}-F(t)+F(i\overline{T})$ , $i\overline{T}\leq t<(i+1)\overline{T}$, $i=0,1,$ $\cdots,$ $n-1$
$W_{3}-F(t)$ $+F(n\overline{T})$ , $n\overline{T}\leq t\leq T$
(7)
$F((i+1)\overline{T})-F(i\overline{T})\leq W_{3}$ , $i=0,1,$ $\cdots,n-1$
(8)
$F(T)-F(n\overline{T})\leq W_{3}$
$[0, T]$ 3 $I_{3}^{+}$
$I_{3}^{+}$ $=$ $. \cdot\sum_{=0}^{n-1}\int_{\tau}^{(1+1)T}.\cdot.\{W_{3}-F(t)+F(i\overline{T})\}dt+\int_{n\overline{T}}^{T}\{W_{3}-F(t)+F(n\overline{T})\}dt$
$=$ $W_{3}T+ \overline{T}.\sum_{1=1}^{n-1}F(i\overline{T})+(T-n\overline{T})F(n\overline{T})-TF(T)+\int_{0}^{T}sf(s)ds$ (9)
$[0, T]$
$\mathrm{x}$ 1 2
$\mathrm{x}=\{k1, k_{2}, \ldots, k_{m}\}$ $TC$(x, $\overline{T},$ $T$ ; $m,n$)










$TC( \mathrm{x},\overline{T}, T;m, n)arrow\min$
$s.t$ . $F((k_{m}-1)\overline{T})\leq W_{1}$ ,
$F((k_{1}-1)\overline{T})\leq W_{2}$ ,
$F((k_{j+1}-1)\overline{T})-F((k_{\mathrm{j}}-1)\overline{T})\leq W_{2}$, $j=1,$ $\cdots,$ $m-1$ ,
$F(n\overline{T})-F((k_{m}-1)\overline{T})\leq W_{2}$ ,






- (3), (6), (9) $\mathrm{A}\mathrm{a}$
$\overline{T}$ 1 2
3.2 2
$n,\overline{T}$ , T 2 $\mathrm{x}=$
{ $k_{1},$ $k_{2},$ $\ldots,$ $k_{m-1},$ $k$m}
$\mathrm{x}^{1}$
$\mathrm{x}$ $m$ $k_{m}^{1}=k_{m}-1$








$\mathrm{x}^{2}=\{’.\sim_{1}^{-,k}2, . . . , k_{m-1}, k_{m}+1\}$
$TC(\mathrm{x},\overline{T},T;m,n)-TC(\mathrm{x}^{2},\overline{T}, T;m, n)$
$= \frac{1}{T}$ $(h_{2}-h1)$ $[\overline{T}\{F((k_{m}-1)\overline{T})-F((k_{m-1}-1)\overline{T})\}-(T-(k_{m}+1)\overline{T})\{F(k_{m}\overline{T})-F((k_{m}-1)\overline{T})\}]$
$\mathrm{x}=\{k1, k_{2}, \ldots, k_{m}\}$ $j$ $(j=1,2,.\cdot. . ,m-\triangleleft-\cdot.)$ $k_{j}^{\#}=$
$k_{j}-1$ $k_{j}^{\#}=k_{j}+1$ [ $\mathrm{x}--\#-\{k_{1},$ $\ldots,$ $k_{j-1},$ $k_{j}^{\#},$ $k_{j+1}$ ,
$\ldots,$
$k_{m}\}$
1. $\mathrm{x}=\{k1, k_{2}, \ldots, k_{m}\}$
1 2
(i) $(k_{2}-k_{1}-1)F(k_{1}\overline{T})<(k_{2}-k_{1})F((k_{1}-1)\overline{T})$ $k_{1}+1\neq k_{2},$ $W_{2}\geq F(k_{1}\overline{T})$
1 $k_{1}\overline{T}$ $\overline{T}$
(H) $(k_{2}-k_{1}+1)F((k_{1}-2)\overline{T})<(k_{2}-k_{1})F((k_{1}-1)\overline{T})$ $k_{1}\neq 2,$ $W_{2}\geq F((’k_{2}-1)\overline{T})-F((k_{1}-2)\overline{T})$
1 $k_{1}\overline{T}$ $\overline{T}$
(iii) $j(j=2, \ldots ,m-1)$ $(k_{j+1}-k_{j}-1)\{F(k_{j}\overline{T})-F((k_{j}-1)\overline{T})\}<F((k_{j}-1)\overline{T})$
13
$-F((k_{\mathrm{j}-1}-1)\overline{T})$ $k_{j}+1\neq k_{\mathrm{j}+1},$ $W_{2}\geq F(k_{j}\overline{T})-F((k_{j-1}-1)\overline{T})$ j
$k_{j}\overline{T}$
$\overline{T}$
(iv) $i$ ($j=2,$ $\ldots,$ $m$ -l) $F((kj-2)\overline{T})-F((kj-1-1)\overline{T})<\backslash kj+1-k\mathrm{j}’)\{F((kj-1)\overline{T})$
$-F((k_{j}-2)\overline{T})\}$ $k_{j}-1\neq \mathrm{b}.-1,$ $W_{2}\geq F((k_{\mathrm{j}+1}-1)\overline{T})-F((k_{\mathrm{j}}-2)\overline{T})$
j $k_{j}\overline{T}$ $\overline{T}$
(v) $(T-(k_{m}+1)\overline{T})\{F(k_{m}\overline{T})-F((k_{m}-1)\overline{T})\}<\overline{T}\{F((k_{m}-1)\overline{T})-F((t_{\vee m-1}-1)\overline{T})\}$ $k_{m}\neq$
$n,$ $W_{1}\geq F(k_{m}\overline{T}),$ $W_{2}\geq F(k_{m}\overline{T})-F((k_{m-1}-1)\overline{T})$ $m$
$\ovalbox{\tt\small REJECT}\overline{T}$
$\overline{T}$
(vi) $\overline{T}\{F((k_{m}-2)\overline{T})-F((k_{m-1}-1)\overline{T})\}<(T-k_{m}\overline{T})\{F((k_{m}-1)\overline{T}-F((^{\backslash }h_{m}.-2)\overline{T})\}$ $k_{m-1}\neq$
$k_{m}-1,$ $W_{2}\geq F(n\overline{T})-F((k_{m}-2)T-)$ $m$ $\sim\overline{T}$ $\overline{T}$
1
1. 1 2
(i) $f$ (s) $s\in[0, k_{1}\overline{T})$ $\mathrm{A}^{\mathrm{a}}$ D $k_{1}-1\geq k_{2}-k_{1}$ $k_{1}+1\neq k_{2},$ $W_{2}\geq$
$F(k_{1}\overline{T})$ 1 $k_{1}\overline{T}$ $\overline{T}$
(ii) $f$ (s) $\mathit{8}\in[0,$ $(k_{1}-1)T$-) $k_{1}-1\leq k_{\dot{A}}-k_{1}$ $k_{1}\neq 2,$ $W_{2}\geq$
$F((k_{2}-1)\overline{T})-F((k_{1}-2)\overline{T})$ 1 $k_{-}\neg\overline{T}$ $\overline{T}$
(\"ui) $j(j=2, \ldots ,m-1)$ $f$ (s) $\dot{\backslash }$ $\epsilon\in[(k\mathrm{j}-1-1)\overline{T},$ $k$^j $\overline{T}$)
. $k_{j}-k_{\mathrm{j}-1}\geq k_{\mathrm{j}+1}-k_{j}$ $k_{j}+1\neq k_{\mathrm{j}+1},$ $W_{2}\geq F(k_{j}\overline{T})-F((k_{\mathrm{j}-1}-1)\overline{T})$
j $\sim\overline{T}$ $\overline{T}$
(iv) $j$ ($j=2,$ $\ldots,m$ -l) $f$ (s) ]. $s\in[(k_{j-1}-1)\overline{T},$ $(_{\dot{\mathrm{A}}^{\mathfrak{l}}}j-1)\overline{T})$
$k_{j}-k_{\mathrm{j}-1}\leq k_{\mathrm{j}+1}-k_{\mathrm{j}}$ $k_{j}-1\neq k_{j-1},$ $W_{2}\geq F((k_{j+\mathrm{j}}-1)\overline{T})-F((k_{\mathrm{j}}-2)\overline{T})$
j $k_{j}\overline{T}$ $\overline{T}$
(v) $f(s)$ $\mathrm{i}$ $s\in[(k_{m-1}-1)\overline{T},$ $k_{m}\overline{T})$ $T<(2k_{m}-k_{m-1}+1)\overline{T}$
$k_{m}\neq n,$ $W_{1}\geq F(k_{m}\overline{T}),$ $W_{2}\geq F(k_{m}\overline{T})-F((k_{m-1}-1)\overline{T})$ $m$
$\sim\overline{T}$ $\overline{T}$
(vi) $f$ (s) $s\in[(k_{m-1}-1)\overline{T},$ $(k_{m}-1)\overline{T})$ $T>(2k_{m}-k_{m-1}-1)\overline{T}$











$g_{1}(T)$ $=$ $r_{1}m+r_{2}n+(h_{2}-h_{1}) \overline{T}\{^{m-1}\sum_{\mathrm{j}=1}(kj+1-kj)F((kj-1)\overline{T})-k_{m}F((k_{m}-1)\overline{T})\}$
$+$ (h3-h$2$)$\overline{T}\{\sum_{\dot{l}=1}^{f*-1}F(i\overline{T})-nF(n\overline{T})\}+h3$ $\int_{0}^{T}sf(s)ds$ (11)




$,TC( \mathrm{x},\overline{T}, T;m,n)=-\frac{g_{1}(T)}{T^{2}}$ (14)
T
2. $n,\overline{T},\mathrm{x}$ $T^{*}$ T :
(1) $g_{1}(n\overline{T})\geq 0$ $g_{1}(n\overline{T})<0,$ $g_{1}(t_{0})>0,TC$ (x, $\overline{T},$ $T$ ; $m,n$) $|_{T=nT}\geq TC$(x, $\overline{T},T$ ; $m,$ $n$) $|_{T=t_{0}}$
T*=t0
(2) $g_{1}(t_{0})\leq 0$ $g_{1}(n\overline{T})<0,$ $g_{1}(t_{0})>0,TC$ (x, $\overline{T},T$ ; $m,$ $n$) $|_{T=nT}<-,$.$C\infty$(x, $\overline{T},$ $T$; $m,$ $n$) $|_{T=t_{0}}$
$T^{*}=n\overline{T}$






\sim 3 $I_{3}(t)$ (7) nT- 0
T






$F(\cdot)$ J $a$ $F(T)=a$ T
$T=F^{-1}$ (a) I
$t_{0}=F^{-1}(W_{3}+F(n\overline{T}))$ (17)
[0, to] 3 $I_{3}^{+}$
$I_{3}^{+}$ $=$ $. \cdot\sum_{=0}^{n-1}\int_{1\overline{T}}^{(1+1)T}.\cdot\{W_{3}-F(t)+F(i\overline{T})\}dt+\int_{n\overline{T}}^{t_{\mathrm{O}}}\{W_{3}-F(t)+F(n\overline{T})\}dt$
$=$ $\overline{T}\sum_{i=1}^{n-1}F(i\overline{T})-n\overline{T}F(n\overline{T})+\int_{0}^{t_{0}}sf(s)ds$ (18)
(to, $T$] 3 $I_{3}^{-}$
$I_{3}^{-}$ $=$ $\int_{t_{0}}^{T}\{F(t)-F(n\overline{T})-W_{3}\}dt$
$=$ $TF(T)-TF(n \overline{T})-\int_{t_{0}}^{T}sf(s)ds-W_{3}T$ (19)






$\overline{T}\sum_{=1}^{n-1}F(i\overline{T})-n\overline{T}F(n\overline{T})\}-$ ($h2$ $+$ p)TF(nl)
$+(h3 +p)$ $\int_{0}^{t_{0}}sf(s)ds+p\{TF(T)-\int_{0}^{T}sf(s)ds_{J}\}_{1}.\mathrm{I}$ $($20$)^{)}$
:
$TC$($\mathrm{x},\overline{T}$ , $T;m,$ n)\rightarrow nin
$s.t$. $F((k_{m}-1)\overline{T})\leq W_{1}$ ,
$F((k_{1}-1)\overline{T})\leq W_{2}$ ,
$F((k_{j+1}-1)\overline{T})-F((k_{j}-1)\overline{T})\leq W_{2},$ $j=1,$ $\cdots,m-1$ ,
$F(n\overline{T})-F((k_{m}-1)\overline{T})\leq W_{2}$,






$g_{2}(T)$ $=$ $r_{1}m+r_{2}n+(h_{2}-h_{1}) \overline{T}\{^{m-1}\sum_{j=1}(kj+1-kj)F((kj-1)\overline{T})-k_{m}F((k_{m}-1)\overline{T})\}$






$\frac{\partial}{\partial T}TC$(x, $\overline{T},T$ ; $m,$ $n$) $=- \frac{g_{2}(T)}{T^{2}}$ (25)
3. $n,\overline{T},\mathrm{x}$ $T^{*}$ T :
(1) $g_{2}(t\mathrm{o})\leq 0$ T*=t0
(2) 92(to)>0 $T^{*}=T_{**}$
$T_{\mathrm{r}\mathrm{r}}\mathfrak{l}\mathrm{h}g_{2}(T)=0$ T
$T=t0$ $TC(\mathrm{x}, \overline{T},T;m, n)$ 2 3
1. $n,\overline{T},$ $\mathrm{x}$ $T^{\alpha}$ :
(1) $g_{1}(n\overline{T})\geq 0$ $g_{1}(n\overline{T})<0,g\sim(t\mathrm{o})>0,g_{1}(n\overline{T})>pn\overline{T}\{F(T_{**})-F(n\overline{T})\}-|\backslash h_{3}+p)n\overline{T}W_{3}$
$T^{\mathrm{r}}=T_{**}$
(2) $g_{1}$ ( ) \leq 0 $\mathrm{A}$ ‘ $g_{1}(n\overline{T})<0,g_{1}(t_{0})>0,g_{1}(n\overline{T})\leq pn\overline{T}\{F(T_{l*})-F(n\overline{T})\}-(h_{3}+p)n\overline{T}W_{\theta}$
$T^{*}=n\overline{T}$
$T_{\iota \mathrm{s}}\mathrm{t}\mathrm{g}g_{2}(T)=0$ T t0 (17)
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